In vivo consequences of cholesterol-24S-hydroxylase (CYP46A1) inhibition by voriconazole on cholesterol homeostasis and function in the rat retina.
Cholesterol 24S-hydroxylase (CYP46A1) converts cholesterol into 24S-hydroxycholesterol in neurons and participates in cholesterol homeostasis in the central nervous system, including the retina. We aimed to evaluate the consequences of CYP46A1 inhibition by voriconazole on cholesterol homeostasis and function in the retina. Rats received daily intraperitoneal injections of voriconazole (60mg/kg), minocycline (22mg/kg), voriconazole plus minocycline, or vehicle during five consecutive days. The rats were submitted to electroretinography to monitor retinal functionality. Cholesterol and 24S-hydroxycholesterol were measured in plasma, brain and retina by gas chromatography-mass spectrometry. The expression of CYP46A1, and GFAP as a marker for glial activation was analyzed in the retina and brain. Cytokines and chemokines were measured in plasma, vitreous, retina and brain. Voriconazole significantly impaired the functioning of the retina as exemplified by the reduced amplitude and increased latency of the b-wave of the electroretinogram, and altered oscillary potentials. Voriconazole decreased 24S-hydroxycholesterol levels in the retina. Unexpectedly, CYP46A1 and GFAP expression was increased in the retina of voriconazole-treated rats. ICAM-1 and MCP-1 showed significant increases in the retina and vitreous body. Minocycline did not reverse the effects of voriconazole. Our data highlighted the cross talk between retinal ganglion cells and glial cells in the retina, suggesting that reduced 24S-hydroxycholesterol concentration in the retina may be detected by glial cells, which were consequently activated.